Molecular dynamics of the anti-fluorescein 4-4-20 antigen-binding fragment. 1. Computer simulations.
Two 174 ps molecular dynamics simulations of the solvated, 4-4-20 antigen-binding fragment (Fab) were performed: one with antigen (fluorescein) in the antigen-combining site and another with it removed. At the beginning of the second simulation, fluorescein was relocated from the antigen-combining site to a point outside the cutoff distance for nonbonded interactions by applying a "pulling force". Initially, the antigen-combining site collapsed when fluorescein was removed but gradually re-formed as the simulation progressed. In addition, several other differences were observed between the two simulations. These included (i) structural rearrangements of key contact residues in the antigen-combining site, (ii) significant differences in the degree of hydration of the antigen-combining site, (iii) a more acute elbow bend angle in the case of the unliganded form, and (iv) less correlated motions of amino acid residues in the unliganded form. These observations suggested that the Fab without fluorescein exhibited a greater degree of segmental flexibility than the Fab with fluorescein. Time-resolved fluorescence experiments were performed in order to validate this prediction, and the results are described in the following paper [Lim et al. (1995) Biochemistry 34, 6975-6984].